Double-label immunocytochemistry: combination of anterograde neuroanatomical tracing with Phaseolus vulgaris leucoagglutinin and enzyme immunocytochemistry of target neurons.
By the neuroanatomical tracing technique based on uptake, transport, and immunocytochemical detection of injected Phaseolus vulgaris leucoagglutinin (PHA-L), fiber trajectories of labeled neurons can be followed with great accuracy to their termination areas. To further analyze the connectivity of these fibers, the target neurons must be chemically characterized. In vibratome and frozen sections of rat brain, we tried to visualize PHA-L-labeled fibers and, simultaneously, the target neuron-related antigen. As a model system we used the projection from the pre-frontal cortex to histaminergic neurons in the posterior hypothalamic region. We tested "sequential" and "pooled" immunocytochemical procedures. In the sequential procedure, the two antigens are detected by two successive and complete immunocytochemical staining procedures, with primary antibodies raised in different animal species and with different chromogens for the final visualization. In the pooled procedure, the sections are incubated with mixtures of primary and secondary antibodies, after which the procedure is similar to the sequential procedure. We obtained excellent results on vibratome sections with a sequential procedure using first conventional peroxidase immunocytochemistry (goat anti-PHA-L primary antibody) to visualize the transported PHA-L (brown reaction product), and subsequently alkaline phosphatase immunocytochemistry (rabbit anti-histidine decarboxylase primary antibody) to locate the histaminergic neurons (blue reaction product). The resulting preparations deteriorate, however, after 1-2 months of storage. Good results were also obtained with a double peroxidase procedure on frozen sections, using nickel-enhanced diaminobenzidine to visualize the PHA-L (dark blue reaction product), and diaminobenzidine (brown reaction product) to visualize the second antigen. The quality of these preparations is permanent.